Lee S. K.D 



Notice of Request for Submission of Argument 



Applicant 



Name 
Address 



Sharp Kabushiki Kaisha 
22-22, Nagaike-chcx, Abeno-ku 
Osaka, Japan 



Attorney(s) 



Name 
Address 



Duk Yeul Baek 

17th Floor Marine Center Main Bldg. 
118 Namdaemun-ro 2-ka, Chung-ku 
Seoul, Korea 



Application No. 



10-2001-0023175 



Title of Invention 



SEMICONDUCTOR DEVICE HAVING 
FERROELECTRIC THIN FILM AND FABRICATING 
METHOD THEREFOR 



A Notice of Rejection is hereby given pursuant to Article 63 of the Patent Act on the 
ground set forth below, If there is any argument against this Office Action or any need to file an 
amendment, the applicant is invited to submit the argument or the amendment to the Korean 
Intellectual Property Office by MARCH 29. 2004. 

[GROUNDS] 

Claims 1 to 24 of the present invention can be easily made from the following cited references 
by a person having ordinary skill in the art to which the invention pertains. Therefore, this 
application can not be patented under Art. 29(2) of the Patent Act. 

[The Following] 

1. The method for fabricating a semiconductor device of Claims 1 to 18 and Claims 21 to 
23 comprising the steps of crystallizing an intermediate layer between a lowermost layer 
and an uppermost layer and crystallizing the lowermost layer and the uppermost layer at 
a second temperature lower than a first temperature can be easily made from the 
methods for fabricating a semiconductor device of the cited references 1 and 2 which 
were attached to Notice of Request for Submission of Argument of March 31, 2003 and 
the method for fabricating a semiconductor device having amorphous film/polycrystal 
film/amorphous film of the cited reference 3(Korean Laid-Open Patent Publication No. 
1999-5439) comprising the steps of crystallizing an intermediate polycrystal film by 
performing rapid heat treatment and stabilizing the semiconductor by performing heat 
treatment by a person having ordinary skill in the art to which the invention pertains. 

2. The semiconductor device of Claims 19, 20, and 24 having a ferroelectric thin film in 
which a crystal grain of the lowermost layer and the uppermost layer is smaller than a 
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crystal grain of the intermediate layer can be easily made from the semiconductor device 
of the cited references 1 and 2 and the semiconductor device having amorphous 
film/polycrystal film/amorphous film of the cited reference 3 by a person having ordinary 
skill in the art to which the invention pertains. 

[Attachment] 

1 . A copy of Korean Laid-Open Patent Publication No. 1 999-543 9 
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[Abstract of Korean Laid-Open Patent Publication No. 1999-5439] 

1 . Field of the invention 

This invention relates to the method for fabricating a semiconductor device. 

2. Object of the invention 

The object of this invention is to provide a semiconductor device having a capacitor 
preventing leakage current and dielectric loss and a fabricating method therefor. 

3 . Gist of the invention 

This invention prevents the leakage current by forming the dielectric of SBT 
ferroelectric capacitor in multilayer structure of SBT amorphous film/SB T 
polycrystal film/SBT amorphous film. 

4. Use of the invention 

This invention is used for fabricating a semiconductor device. 



S, 1 939-005439: 

(19) CHtheJ^^*!(KR) 
(12) §JH^^M(A) 



(51) Int . Gl." 
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(21) gSSS 

(22) . gsiJXf 
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MH2Ahys ass- 


(72) g-SXh 


32IE 0I3AI ijilrs OmiBI ^ 136-1 
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1. ^S?IOfl %™Q\ ^tj- 7l#S0t 
B I* K S£ BTEM MOKHI Shit 2S. 

2. ^soi *m^a;Q ^ nw-o 

B ^SS BEM 3«2| SBT 3^3*11 ?HHHAiE1°l irflSS 3! BWISfe ?HIHAIEH 3! H 731 

3. WS'SJ Ml»tt2|: £7;) 

B »3S SBT SSSxIl ?H5I|A|E12J SSail SBT HlgH a^/SBT LUSH H^/SBT bl|g9 SJ 
# *goi01 ^ 3f?§ 

4. Bg2| Sfi*r gE 

bi-ehi ss 73i i cm oigs . 

E l# SHH ?I*M EOattSS S-SaSBi Mfi|A|E|2| 3SE. 

E B BSAIOJItHI" CO-Eh «SS MHAIH2I H3£, 

E 3= e |> g o, atfAi'oon m ssaai ?hhhaiei as s§ hie. 

20 : . 

21 : 15^ 2^ 
22,24 : SBT HlgH 
23 : SBT L«SS 
25 : £W 2^ 

B ITSS Bl-Efll BOtM ^it «| tMPCH ^Ex-il S-»2| ?H IHAIE-IhL St! 

an sj= sbt iw m Ai ei si a aii^soii sei- aoia. 
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gjbhSjo^ bf£ai g*|£| agajiHIl CP-Eh MSEI §x|2| §2! H8*PI £ISK31 

a*wis- 2^21 S7w?i= s*s s?7h atsaoi ao. 

iiau, i 7i7h drams 01&21 £n™™ s»mai= ssras 2=21 ^stwi «-ss#i 
g7i-Ai7i£ ara^ss essi 5*121 gsro? §2^ ssesa siMtr * sa 

CO-EhAi, SAWS' 2^2| ^£2] 2J£J- E^tt 53^ g7r7f Ofb! a g§ MCH, 

BST, PZT, STO g# A|*tJ££« sUS^j ^|2J: g^KHI 8 fit!" §2! SSfM STMW ^ 2J= 

FeRAM SS 7|#(HI EH& 2WI- StSEin Slth 

S¥S E3 E IS gEH 7iA(H SrflUaAPIflh SBTEI- g») ?HI1A|E|*1 Era* 

EAIt!" 30IQ. 

EAI3 UhSI- ITS ?22| SEHHI SET 7H1AIH2J £§2J 8W#O0) #^(HI «l3(Pt), 

g^tfSrB Bfsr is) m¥ s^dDt a s¥M set ssaa ^02)1 g^§> cm, 3 

A^on aj.^ 2^(i3)g *jsoi-= g§§ «ssa. oiql sbt ssas ^(12)^ 2^ §*roiu 

■HSH IS loH aSStl-SCI-. Olfe aSSS(Polycrystalline) IS ^SmDflAi SBT asaa BfSJ-g 
£S S3 SB § SUM HICHS UEhB 4= SJ7I IBS0IQ. 

□BILL Qa39 ^S 33S 7«g(grain boundary)0| ^£2H2J 2E 3££ 0|©£|7| IB SOI, ±pg 
3£ 9! _SS*6I2| g7|# 7W£7fl EIO) iR effifll §x|2J igf Sf|AI?l£ Si §01 SiCh 

5tT, 01 SUM MODI ?|§8Ai D^S^S AFSffMLh 5 asm &s 

oi aiesh °i^u oi3j □h^^DHfri- sewn 

S W3S AFSfcr ?HKf AIEH g SBT g-satf ffl!llAIE1°J S ^m\= ?H 

^71 ^So^l ^IthOl B ^ h S2J ?H EH Al Ei ~ ^(Hl HHx|=J §^ ^71 2 

§ S! ^71 «I2 SnBiJ^Q, UISB ^ ^¥01 UHxIS ^ it^ra 01 WIS Q. 

^ S3' S| 3HIBAIEI Bl5»HS-&Ea 7|&^0| «aa tt^m tit* 2^3 

XIII BM; ^71 3^ 4^Di! . ai Sr.BiJa^a H|§1 ^3 ^SSfe fl|2 ' E^; ^71 

Sr.BiJaA U\%m ^ 4^011 Srjijjadi Q^§^ Ht«» BJO; #?\ Sr^lvTaJl CMS 

§ At-^oil 7312 Si%BLTffcQ, dl§l ^1 ^S§l— MA tm: M2 SrAMtA BI39 ^ ^ 
^CHI fe^ S^S ^StF™ 35 E^l: Si ^71 ^ S^, ^-71 ^12 Sr.B'LTaA HI§1 4 h 7l 
Sr s BiJaA Q^§1 ^71 7H11 SnB-iJfcd HI §1 ^ S ^71 uh¥ S^S ^'^h 

= ai6 37iii 5tmfoi oi^oiaD. 

Oltk £3 E 2 LHAj E 3g iSmOl H ^321 ^^AID1I# ^tMIK 

E 2^ S ^S2| g^AIOHOfl [CFEH*SS ?HEHA|E12j SAItt 20O. 

EAIS UHI- STOI B Bfgst B^AIMIOfl [Q-E ?HJfiAIEi^ ^EIE 71-5 feW ^§2| 

#(20)1K n 4^WI tit* 3^(21), SBT UIS^ ^(22). SBT ^(23), SBT 

UI39 ^(24) a ^ 23^(25)^^ =?^a. 

e am ^71 7i-xi^ Qzmw mMMtiw ^^o^i ^mei eai^^qk oi^k 

E 22j E3 ^Hf AFgol-OI . 

7ie ^ofi ^§2j m^#(2om ^^uhn, asii^^ ^chi tit* 3^(21 )m ^^^q. ot 

7IA1, 2^(21)^ hh= E^ ^^^tFl ^ Sfi Ah^ohQt ^SohDI, oF^ 3^(21) g^T 3011 2 
sT#(gtue layer)! g^F7|E titU\, 3 ^(Hl ^ ^Al°l# □ ^Tfl ga»F7|£ 

Q^HS, 3^(21) ^(Hl 30nm LHAI 50im ^])i|2J ^ SBT dl^l ^(22)S ^S^CK SBT HIS 
H ^(22)2| ±WEim g2J MEI^ «*TH0IU S7|=^5^g^TS g2| tm^ g^BOl 

7fe3HJ, #S LHXI 300r gE2i ^ECHlAi ^^juFOI IgsPI- Ol^CHXIAl ^Ei 

SBT HlgH ^(22)2) bll^ SBT2J £gA| Srji Ja^aMAI x=0.6-1.0, y=1.0~1.52J HISS tit 
01 ^ 17HEIAICHI ^^fe HI^°^(Bi)2J *\m S uhgog oj^ ^^CHI CHH|uE§ tICK 

Tll^thOl, SBT H|gl ^(22) ^Ofl SBT CH§i ^(23)3 50nm LH XI 30Chm ?JJ0£ -SS'tKlK SBT 
Ql§^ ^(23)^ MB^OI- ^7l^g^T(PECVD) ^ g2J ^EH^^S Kg ggOl ft^e Ah 

SttDI, «WSj SBT H|gl Hf5K22)D| l§th E|X| SE^ yD, E^, BflEI ^§(HIA1 

E EJ-AI Zj-^J S^Sfl El MgtitW o^2J SBT H|g^ ^°|(22)0I IS^EI^ 511 ^AI^LK 

Q^^S. SBT DISH ^(23) ^CHI QA| SBT HIS S ^(24)g 30.m LH A] 50hm ^IS g^tj-Q. 

□ g^T SBT H|g^ ^(22)2| g^T *&*\2t 7|2| g^thDI, US Sg(HIA|2| H|^°^ 

(HI CHhllufOI Hl^^2) i^HIl SBT Hlgl ^(22)2| 5g □ B711 g y»l .1 — 1-7 SES 

ei-oi ^^^Q. 
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UBS, SBT UIS9 #*0j| #¥ 2^(25)g gstffd2> AfS Si ^ §§i AFgSfOl IHSM 

Qg, 1*1 Ell gAISKfl ?HlAIE1t 2fS»AiaO. 

#7I?> SBT blUS' BJ-Sf(22,24)^ SBT LUSH ^(23)01 HloH S2#£E SfH, g-SSHS/dSJ 
M UEUHAI 2§fjpj, a^sj- LH¥(HI lH 21T S£?F«g£l3 &7| [ffl^Ofl ^g2l?U S2££!0| OH? 
SfCh ^SS^S 2^1 sj B A1 ±7} 2|^S 1*3 U7h= 20IH3 SBT CH§H 2^ M 

01 Oil H|§! ^2!! t!2A|?IS ^£2I?2J 01 § g£i afft 4= SICK OlEltJ- s3H 271 Z\tlM= SBT 
HISS ^(22,24)21 <=)1||7|- HEW ?3Hf §S7|- S^HS, S2#^2| &± = &S2SII ^gOJ 33 

m ymsL= stf= cionr a°s oiesck 

□l#(HIA| gStf H ^2 2^ flAIOl 3! 3*3 SEW SloH = SIOI- OWH, S i^2J 7|# 
5} Ah#§ SBfflLWI 3fe S?l LHOilAf 01 El «*! SJ S20I 7^SH>= 301 B 

= 7ISM0KHIA1 t#2J A"|£|M 7F2 THHITII 21CH S^JH 20IQ. 

#7i*j- Hhsy- aoi b rag sbt c^sh ajara #s^ 2^ ahum sbt uisa ^# « attest 

^^2^f g-XloM, HOfl UiM S2££s SI:iSFB-£SJN ai-£*jj §5C|S| 2SIE *lo|-M g-xisj-Q. 

> erara; 4= sick 

s^ti- i. issi #ofl bHxia sw. 2^; #7j si-* 2= #^oii *rais sjssi 7:11 

Sr.BiJaA HlgH BfSh Sn,Bi;,Ta,q, QiSi s^5{- 7312 Sr.BiJaJj, U|§§ Sf5j-; a #71 7312 
SrjiJaJ* ^ #iWi HHXIS 2^S StJSKJj 01^012 9.^*0 §*|S| JHlAIEI. 

3?tf.2» 73 1 *HHI 2J01AI- #71 oh^ 2^21- #71 7311 Sr.BiJa.q, Hlgl ^ AFOItM S^Tsg □ 
Stmfe ^£31 5M2| 3HIIAIEI. 

g^tf 3. a 1 t, h £= Sl 2 aolAI. 7311 Sr,Bi r TaA H|§1 ^ S^Ofl M£m n& 
Sfg □ Stm^ SSI 21 ?HlA|Ei. 

a 1 ?W S0IA1, 4^1 All SrtfUfed UIS3 x=0.6~1.0 S! y=1.0~1.52J ^SUI 

s *?agf afEai ssisj jhibaiei. 

S^tT 5. 731 1 fi- jf 4 irtHl aOIAl, ^| 7312 Sr.BiJajQ. HI 3! ^= x=0. 6^1.0 gj 
y-1.1 — 1.7SI ^SH|£ S-«2| 3H5HAIE1. . 

S^tf B. 7] 5 *HHI SiCHAI, 4^1 7311 Srjljfcft Hl§! ^ * ^71 7312 S'n,Bl y TtA UI§1 ^01 
30 LH73 50nm ^OTS ^SEI= ShESH §-X|2| ?HllArE1. 

g^tf 7. 731 5tJ-(HI 210IAI, ^71 Sr^ija-a 1§§ ^01 50 LHXI 300nin ^JMS SSEI^ 
§*|2J ?H HB Al Erl - 

8. gj-sa 7is& , -(m £g°i ^on §^ s^s «ssi-= 7311 btii; 4-7I 2 

^ 6^(HI 7311 SnBIJaJl dlSS.^atS ^SSF= 7312 &7fl; S-71 7311 Sr.BiJaA Ul§§ ^ 4 V ^(HI 
Sr.BiJaA Qlgi H|e» 7313 SJK; #71 Sr^BiJadO, CHgl S-^Ofl 7312 Si%Bi,TarQj 

U|§1 «S5h= 7314 3711; #71 7312 Sr.BiJarO, bl§§ ^ #¥011 #¥ 2^1 tJSSfe 7315 

Si #71 S^ ^, #71 7312 Sr.BiJaA H|g§ Htef, #71 SnBi.'TetQp CSSa «|9f, #71 7311 
Sr,Bi,Ta_41 bll§l aj-e, 1 " S #71 S}^ *l-aig 2^^} 6)2,^^ 7316 E+TIIM 5t^S(-0l 01^012 5> 

E» SXI2J 3HIHAIE1 73I2&S. 

g^tT 9. 731 8 tt-OJ SUCH A), #71 ^11 3711 01$ (HI 2*IR£ #^0|| S=T#g ^#tfe 3317 &7II1 □ 
01^012 SfEill SS2J 3HIBAIE1 73I5S"S. 

g^tf 10. 73I 8 ti 73I 9 t,KHI SiOiAl, #71 73I2 BTfl OI20II 2 ill ^5 #^Ofl M=M »^ 
73I8 B7II1 □ £**$m 01^012 ShESIl Sx|2| ?H1A|EH 731 i&S. 

g^t!- 11. 731 8 SfOfl SiOlAI, #71 7312 E^OflAI 2^ g»E| Sgg 4=tSS^ &E3EU §-*|21 3HMAI 
El 7t2.*8<&. 

12. 731 8 £^ 731 11 «HH SiOIAI, #71 73i6 &7| 01*011 °t§5hg §7H£IS ^AlSfe 
7319 3711 S Q StmCH 01^012 &£ill Sx|2J 3HHAIE1 73I2^S. 

g?*T 13. 731 8 *J 731 11 *KHI SiCHAi, #71 7311 Sr.BiJajft HISS ^ S! #71 7312 ShB'iJfcO, 
UI3B #^ LH 7v| 300-c SSOfAl ^SEI= ffiSfl S«I2| JH1AIEI 73l^g. 

g^tT 14. 731 8 «f ££= 731 11 tM SiCHAi, #71 7311 SnBLJa-tl HIS.1 ^ %1 #71 7312 SrJiJa^Q, 
Hlgl ^Ol 30 LHAI 50nfh ^SEI^ ^EHI JPHAIEI 73liSg. 

g^t!- 15. 731 8 V !£= 731 11 *KHI SiCHAI, #71 Sr,Bi,Ta-Qil§l ^ej-OI 50 LHA1 300nm ^JJIIS m 
»a= BJEfl 5*|2| 3HIHAIE) 73li^g. 
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S^tf H 8 <E£ 1 I t ffCHI SQIAI, 7311 Sr,Bi,Ta^Ct HISS x-0.6-1.0 a y=1 .0-1.5 
3 ?SHi.£ tt^Stfe BE-Sf §«2j ?HIHA|Bi 

17. 1 8 £E& 731 I I tKH) SSOHAi 73(2 SnB1*Ta*& HIS 9 ^= x=0.6~ 1.0 a y-1 , 1 — 1,7 

: • ; " " ' ' > i3 

-12 

;■ " ' " " ■ ' ' " > 1 1 



-25 

-21 
-20 
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